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(54) NONMAGNETIC ONE-COMPONENT TONER. IMAGE FORMING METHOD AND IMAGE OUTPUT DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To ensure high glossiness (smoothness) of a fixed image, to suppress the fusion of 
a toner on a blade, etc., and to form an image less liable to the deterioration of image quality. 
SOLUTION: The nonmagnetic one-component toner comprises toner particles contg. polyester resin 
synthesized using an ethylene oxide adduct of bisphenol A and a propylene oxide adduct of bisphenol A. The 
ratio of the wt. average mol.wt. (Mw) of the polyester resin to the number average mol.wt. (Mn) is <8 and the 
Mw is 6,000-15,000. Hydrophobic silica having 20-50 m2/g specific surface area and hydrophobic silica having 
1 70-230 m2/g specific surface area have been stuck to the surfaces of the toner particles. The coating weight 
of the hydrophobic silica having smaller specific surface area is larger than that of the hydrophobic silica having 
larger specific surface area. 
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(54) mmgs»^^rfmtmi33m 

(57) [SiKj] 

:^'r-;n»flt«oms¥i^5i'^fi <mw) /st^i^st^^g 

(Mn) ttaC^TT^iCJMwtte 0 0 0— 1 5 0 0 OT 
-6n2 0-5 OinVg^<ti:Xl 7 3 OmVgT 
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©SS^Fi^^^a <Mw) /StJpj^^a^g (Mn) 

&Lyri)^'z>^^mm^m^^m (mw) ti6ooo-i 
ft&g 2 gg«o«i7Kfe-> u tf oitagffiaa^'n^n 20- 

5 Om^ Xs^^r^l 7 0-2 3 Om^ ygT ^Q. tft 

m 1 iE««>#att-filcf^ h 20 

3 ] iWffiJt? U x>^ y^JmrnoyUi^^S - 2 0 
m g K OH/ g T** d t ^4#l»i:-r-6W3ft3^ 1 S&tt 

U ;»cpi«®^tt 1 5 0 -2 2 0 K ifggfcb^gl^;^^ 
je^flt>t:::;*:$v>l»;icfe'>U;^(PaggtA6 o-l 0 0 g 

z^h^n^WLtr^mim. 1 - 3 otrifnAMc 

oD-c&O, SllE#Ux;^5^;^«a&omft^i^j^« <M 

w) /ik.^nn=f-m (Mn) tt8£(Tr*^::Jt(liafi«5|£ 40 
i^^3^S (Mw) 1*6 0 0 0 — 1 5 0 0 0 T ^ »3 , 1113 

•J -h (DVtWmWA^n^tl 20-50m2/g ^ i 
7 0-^2 3 Oni2 /gTil^O, ftfrEttSMIRO/h^UI^ 



4^^^11-044968 

lin«jB:txifx7xy-;PA<7>>^Dkru>:t^ij-f Ffttoi 

I&tom*¥i^5H^S (Mw) /jlfe^i^li^m (Mn) \% 
SRTTJ&^-Pfiffiamfi^i^^J^^S (Mw) tt6 0 0 0- 
1 SOOOTI&r), fiWBF:^— m^OOTJCtt. ita® 

0-5 Om2 /g:fecfct/l 7 0-2 3 Otn^ /g-tr& 
[0 0 0 1] 
CO 0 0 2] 

[0 0 0 33 

[0 0 0 41 SaiBh:*— iM«SB&Jt-r-6>5:«>0O&gmt 
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to 0 0 5] h±-n=F<DWLm^is^xsm^m:^ 

[0 0 0 6] ^^m\t±^^m\z&^xrj.:ssnit%cyr 
\z<<. isc^izmny^^t^or^^mm^m^x^^i^m 

[0 0 0 7] U:^. ^m^B-l 5 8 9 0#D^»FZ». 
6-9 54 2 9^i;^i[, *5a:t^ff0|5F7-2 9 5 2 9 3 
[000 8] 

s (Mw) lie 0 0 0-1 5 0 0 0-cfeo, atrE^:^- « 

it^®att-tn-en2 0--5 Om^ /g^3<J:)yfl 7 0- 
2 3 0in2 /gT?*D. «rBBit*B5a<D/Jv$tiBMctt^ 

[0 0 0 9] ^ftB^\z^^mmmtimm\t. 

i^t. z.<o^y(A^\zhi—^^'r^ftfb(Dmi8ia-)V 



H-t?*oT. hi—^Lxmrnv^^m^-fmhi— 

[0 0 10] ^h\z. :^^m\z%^m^m^-^m\t. m 
i^-r^miSiu-;i'(o^fS'mm\zmmm.mmi&r^vmxu 

ifi(^h±-^^l&f^C^l{z^r)^ fl(lE««tn-JU'x- 

vfth^-^s p^mmmfi^m^^tifts&^mz^^T^ 
jcmt. ^jftmzi^mi^fth't-^m^mmz^^r^ 
xmtfiMtitmtim&^mxis^^x. h-^-tLx 

[0 0 11] 

ic^SUT, 7i^iJ7^ne^>-^7l?»jx^w>^(^:t7iry 

[0 0 121 :^f^m(omm.-^^h-:t-0m-<o^m 

[0 0 131 mmz. ^2}5UxXT-^U®Iili. (a) 

(b) »«te5?*-;ufcJ:t)f|&itelfe>^:r-;i'* 
^tr5^:f-;i/BK»t, (c) 3m&.±o^mi3Ji'^s>m 

[0 0 14] <a) S>*/l/4«>ft^^<0^*ftJBfe«7-Cfc* 

^§Ss>'*;U2K>^»4, i}?uxx5^;v»Iico;tf^:^fe^ 
^i^^r-ssft^^^-r-s^ 3E}tyxx'3r;i.fiifi&iS!fsj4niij 

5 0t;P%W±*«»^L<. 6 0^;(.»6£A±Tft*i$ 
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[0 0 15] M.^mti^mmi^:fiJi^if->mtvxvi. x 

[0 0 163 S9aB5f#»y;ti;i^2n>a^fctt-e©lS»T 
[0 0 17] (es»CJS:UT«, 5^;*?;U2j?>S^:«^^L 

3 O^JI^56KTT**2:ii:3fi^Jf*LV^, 3 0t;U%l&tt 

Co 01 8] (b) iP7t-J\,^^^<0^^mz^^-JV 

^^m^<r>5^'^^^Bkmzvxmmm^&wm-r^ 

[0 0 1 93 tirffitrX7xy-;i'ACDX^^>::i-^t^'f 
H(tiin'»?a:UTIt. #U;^-4^'>X^U>- (2. 0) - 
2, 2~trx (4-t K04^Sr^73:x;|/) T'n/^V^ il? 
U:d-^i/X5=-W>- (2. 3) -2, (4-t 
KD:^5/7x;:i;1') !/d/'^>, Tt^iJsJ-^v'X^P'V- 

(2, 8) -2. 2-t:X (4 -t }^D=^^->7xX;U) 
yD/t>, 2}?U:i-+->'X^U'>- ( 3. 0 ) - 2, 

2-tfx (4-tHa=^^'7xx;i.) 7'P/t>^St*t057R 
10 0 2 0] fWf3ifX7xy-;i/Ao::/Dt;u>;t*ii- 



(4) . Itffi^I 1-044968 

0) -2. 2-eX (4-t HD^^x7xX>U) ^DA 
3j?U*^5^ynKU>- (2, 3) -2, 2-fciX 

(4-fcFn=^->7xx;W :/n/t>, 3i?U:*-+^'7'ci 
hru>- (2, 8) -2, 2-tfX (4-tHQ4^>'7 
xXJl.) yo/^>, ^0*^>yot^U>- C3, 0) 
-2, 2trx (4-kKn4^5^7xXJW zfun>^tfi 

ffifli^nT'bcfciiU 2ai^ji£<a*^*>i*-Ti£ffi$n 

10 CO 0 2 1 3 ±r^\^ft1^^m%^:^-)V(O^Xi>. iJ^'J:^ 
4^5/ypfc?l'> (n) -2, 2-lfX (4-bHn#^>/ 
7xri;W y^a/t> (2, l<n<2. 6) , 
^X^W>- (n) -2, <4-fcHn=^2^7 
xx;U) yn/^> (2. 0<n<3. 0) 

eintt, «fi&<D:;tf^Xte^Sffi€r±tf, MT'Dy^^r 

[0 0 2 2] ?^:fe, iSMT»i^>^^ 

L.T4 0-1 2 0^;P95T*ec:t3^ceM|-e, J:>3»$ 

U<«4 5'<'i 0 o^)V%\z-^n^. 1^^m-:?yi-—)Vti^ 

4 0^:;P%5fetST^^i. 3j?UXX5rJP«fl|g(7>:tf^X«e 

[0 0 2 31 v':^--;^££«^1'OiiMJK2^^-;^ 

30 ©^gBffK5^:^'-;^^:UT«i x?^^>^fun-;^. 

:d^Ux^w>4^u:3-;u^*««iy^-c^, cne 
\'t^w.^tcL\^2m£k±^is^^^t>'^x&.mx^^, cn 

[0 0 2 4] |ga&ife>?:^--^Wi, :^fi5rdt^>>w^LT I 0 
-1 0 5^;i^%©tefflTfi£ffi^n«»C:<i:;&«^F*L<, $ 

Tb. awcofi-&ffi*Ts^*<iifT-i*"r. ^-^^ 1 0 5 

[0 0 2 5] (c) 3®£Jl±0^*;PaJ^>K. 
/*ft:«3fiEeU:^0^y;P3-Mt, 4?UXX5^;ix^ 

<i:'fe>fl. #UXX7^;ufflBt®«rj|&3fiK^fc«<UTh^- 
50 <D®t8i5«?3ett«ffi3±*ti-*f^ffl«#*:r. 
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[002 6) 3m&^±<o^i}}{f7r->wttvx\t. 

1)'>h^)f})UTt^>Wt. 2. 5. 7-:h75'U>h»J*;i' 
2. 5-^4^1f>hU*;l'aK>ife. 1. 2, 7. 8 -:t 

CO 0 2 7] 3mi^±o^mr}Vzi-)\^iivx\ts 

t'h—;!/, 1, 2. 3. 6-'N4^i?->'xh^n-;k 
XUXUh-;K hU'^V^XUXU 1, 2, 

->t5^;p-i, 2, 4-:/3^>bU;t--n^, ho^'^a 

[0 0 2 91 itim^i3)l:^>miS^ZSy^ft}tS^7 

;KoiKa*< 1 '^)i'%^mx$fZ^^. u xj^-r^ntfi&ccj 
3 0^:;u%^j©it^it^}^uxx7";p^B&«o«j«tte^ 

[0 0 3 0J *uxx7=';m^«!>i^«tL.T. s^tc^ 

33^Dlf3j->Sf, Res, :ri^^>K- y':^>m. H7'*> 

[0 0 3 11 itifa^y*;paj?>fttt. ±ma^i^^znvx 

[0 0 3 2] :^f^m<0^<0^mt. lEHUxX^r^PWIti^) 



(S) f$6S¥l 1-044968 

mS^i^^fi (Mw) (Mn) i5^8&(. 

<fc0iff^Ll'>Mw/MniIita:2 — 8Ti& 

-6. 

[0 0 3 3] ^^m(o^<D\zm(D^mkt. ^gxxT-;!^ 

«itCOmia¥i^^^^fi (Mw) 000—1 5000 

T^e^fc*^. :^^Ux:;^'r;i'mjli<?^Mwj&<6 o o 

^U-^T<. m-;^. 1 5 00 0«*fi;5cat. )tif^*«T?t:: 
<<, 3feSiBtt*^S;<T*^^<3Dh:h-^y';U:^5-h 

JzOWSHrixtiUXXT-^Ptfll&CQmS^i^f^^fi 
(Mw) tt8 0 0 O--! 2 0 0 0-eJ6*» 

[0 0 3 4] tE^K. ^v:xi7.T)umm<oi^m^t. 

2 0ingKOH/gCOteffiT*6;ii:3^&F* LV>. 8 m 
gKOH/g?^§IX«2 0meKOH/g^ig^2>a:, 

biriiJ^Ux>?.5^;H»I&©g5fiBt*l O-'l SmgKOH/ 

[0 0 3 53 :^«^K:*s^^T«#t»*b<,^3j;'jx:^7^;i. 

;PA(3!?x^L->;t=^-iJ--f Hf^ffiD^, ^Wcfc:x:7xy- 

30 aji&T*^., ^:co<fc-5;^«fiJc?J^e/j:^3^UxxT-;i'«j& 
l^. K^-SiP^MSWt C/U-H) JcVio^-S ^•:^- 
[0 0 3 6] :^^^(D4^m\^-^^h^-<DtS^\zm(0 

mm(D^A^^>-i)ti (^&^) i^M^vxi^^j^jzs^,^. 

40 l^:^^^y^U>^^S!l, ->^JZl->:t-^}U. ^<Df^(0^^'f^ 

[0 0 3 7] tt:«ffiffi35t/h*tr^:«r«^J^?fctti^'J*OH;^ 
ffi«ll2 0-5 0m2 /gt$n, J:D»*U<li20 

Uj!jOH:3Sffimttl 7 0'-2 3 0m2 /gt*tl, 
'50 »*L.<tt2 0 0-2 2 Om* /BTJfe*. ttSEffijif* 
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2 3 0m2 /gtjS^ftife^li, h-^-li^C^ffiCtt: 

[0 0 3 81 tt:^ffim7J«:^^U:;^©ia*<4'>U:*<7)it^ 
©aiSftl 7 0-2 3 Oro2 /gT^oT^, 10 

«ffiffld^/h$i^:;&<DW»:*tti^U:^(^ltaS®«3^5 Om2 

[0 0 3 9] ^:^-|a^^^e^z^t^f s2ajKoefoKtt5> 20 

< \t. hi—n^ 10 0 saggier* bTit^ffiao/jv$ 
[0 0 4 0] &*3. ^mmm^^^3m^i3L>'0:f}<ott^ 

« rBELSORP2 8j ) ^PfC^OSl^'T'SC: t^^T 

^M^m^T^O\Z^^^U^7.tR^&Vm (cc/g) 

^It^. 40 
S = 4. 3 5 • Vm <m2 /g) 

CO 0 4 1] ^:^-ST'^©^J•«ta£o^^fi8^;:*3V^T. it 

^SUs^f/hd \f^mA:i^s^V:^<om^m\t 1 5 0 2 2 0 

-1 0 Og/IT**C(t*«Jf?*bV>. itScWmifiZO 
-5 Om2 /'g <OEfc»Ktt>^U*©SSgSBi^J&U 5 0-2 
2 0 g/ 1 T^^«tieMc«'>U*CO]fear®^:<^]&<jC<ya 

-2 3 0ni2/g OSfc^tti/UAOja^aW^eO-l 50 



l^n^I 1-044968 

0 0 g/ I -C^e^i. IBB*14i^U*CD3iaK^>^75t^*<T 
lAc-rS. lis K- 5 1 0 

to 0 4 2] '>U*li^<0S*«lSCfflV^«»v5>;^* 

X— ;^hu^'D;^>'^>, 3-5?D;^:/Dt;;^h^J^ h 

[0 0 4 3] tt:3S®ffl?&t,h$iiB^;fc^->ij;^(©^^{fi]i: 

UTtt, a*Txni;;i/4h»<0ia!ft« trxsOj 
Ji^:^:;^b<>^xhU-tt«oiaai& rH3 0 0 4j 
CO 0 4 4] B^7Ki4->y;^j^h:h-&^(::^«$i±«>5& 

[0 0 4 5] *K?l<o^■:^-fe?•^c^**^«►fe#«li&lc 

tt. ^^^xh^mi^T^o j:.7.^)umimf^\z. 

7-)vm'(o ^ ^ 4^ u juifex>^7^;wm ; 7 u px h ij 
h>» fcrx;P;^5^;l'X— lfx;^x^;^x-5^J^. 

[0 0 4 63 h±-^^fc:^*n«3&ft«ii:urtt. * 
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[0 0 4 7] ^^fc, h::^-«i^-lC^*n«)«miMP?BI 

[0 0 4 8] ;k\z. :^n^\z%^mi^\i^ijmm<D-'^m 

[0 04 9] 05tL:^l.ie:S&««lcJ:O 

irU'V^WttB^^*^ CO PC) ^«03te«1feKI::<kO 

S^Bfe^nxvi*. 0^UTti;^t^^^ ^^{|:K^An= 

K 5 A 1 h:h-?&^<[&t-*fc«>(0^«a 5 
[0 0 5 0] iKifen-^i'Btt, !*igBo»ttD-ji/i. 

[0 0 5 1] ttliBh':>--a^litt, 

>'y3->rirA<9o#jSi::^A, XiK>i?::fA, '^U 
[0 0 5 2] iK«iD"-;W5«ffi<^<0*y/t-2OraDSiJ 



(7) ^19711^)44968 

-^P 5-N.«ll&'r«^cJ6<0 h:^-*ti^^-^ 6 is&t-tn-? 
[0 0 5 3] *y/t-2 0fiS»lCtt, K^^-3>'U-K 

- 3 ra H ir^'-:/^- h 4 a J:-^ riswi^ n»«f ^ 

title, ^:^-3lih'^:S'-'/^~K4 ai^fiten— 

iz-'s^<omm\zi^^^'^}zm^^ti^c u^^. 

fBl4s»»«*j*l:HS:£$nt', ^:^-g^«fWgB^^4 a 

20 mnm^Y"t-mf¥m,mB^4aii<Di^\z^^ifi^^T 

[0 0 5 4 1 i^«o-;^ 5 fc^^$nfc#ffii4-j5fc^ h 

i>^nt>M, ^iblZ. !fi^t<^^H7Al®^®fc#3tl.fc 
h:^-3tt. «S3t(*:H^AlC0B<E*rfi£trJiE^OHPi' 

[0 0 5 5] f9 2»4:|eq«(C^«|Sttiai:^$gjlC0 

[0 0 5 6] &.±<om^t>^i^u^$m\t-'^^h±-. 
mi»mtfmm. :ii^tm^i&^:^mzxnu. h^j— <d 

z,(r>x^\zmimziitnuit^^. ^m^^mm 
m<Dm^>^is^mmmM^izm^^x^. :ru-H4a^ 

[0 05 7] 

1-5, *5<fcr;<t«05l-8<^)#^aitt-fig^^►^:^-$-e 

[0 0 5 8] C^«l] Tia(^jI<EJ (A) - (C) s 

50 i?x-yh5;i«i^«-ciai^b, ^f^icja^j^-ift 
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(8) 4flli¥l 1-044968 

«T^IR€rm>. «^¥*^«l^e*<7. 2fim(Dh^- [Q06 93 

(A) #Uxx7^;mJi ; 8 3Mg« 

•i^U;i-^5xx^P>- (2, 0> 

-2. 2-tfX (4--fcHD4^2^7x-;W :/a/x> 

-2. 2 -ex <4-tHD=^^->7xz:;p> :/D/x> . 
(:^II^5^K:^tUT3 4. O^JPJg) 

Mw«: 8 5 0 0 
KM=8. S 

10 0 6 0] (B) mn^mtMf^i i sssas tte^U:<7Acos*3. OSS^SJ;:^!^!^. «fe7K^ie>U>t; 

181^^53^ : ^=^X bOiS^X h U-tt«T oner M 20 fg«Oja^&tX«!ft^T. *:»§«»Cfi^*^^m<iO^«H4 

agent a 6B -fiK^i^ h-^— 

©miW'CO'&^i^s : 3 0mfi^ [0 0 6 3] immms] ^ffi«PJlCDiafi)c<D-5^, 

(C) ^«©J®3W (it U a^;i^<t^ W : 2mS% itvU^ACDf^toOirBM^ttv'JAC (it^®^5 0m 

[0 0 6 11 5J:tC, h:^-«Li^l 0 OffiSfiflC^fb, 2 ^gg-i 5 0g/i) :i. SSSgP^^^ 

•a£7Kt4->U:^JA (B*Txni;;Hfc»i«ftS TrxS Bfe^ttS/U^BCC^feDJlBfeTK^^v^Ur^D (tk^ffi 

Oj , Jt^®tt2 0in2 /g, J««^2 2 0g/!) : Ift 1 7 Om^ /g, i 0 0 g/ 1 ) :0. 5£fi 

rH3 0 0 4j , it^®ia2 3 0ra2 /s. fll6a?«6 0 fc. 

g/1) :0. Sm&B 30 [006 4) ^tfiffil 1 Oifi^CO-p^. 4^ U 

[0 0 6 2] [IIMI94 2] |||&9tilomfi!c<0^^, 
<A-1) 7prjxXT-;l.ttBi 

't>^J:t^z^J^^U>- (2. 0) 

-2. 2 -fx (4-t Kni^^'>7xx;p) 7^nA> 

(^KriS^^KlW LT 1 0 . 5 :e;P%) 
•5j5U3r:1r>'yDtfl^>- (2. 3) 

-2. 2-t!x (4-h Hd4^->7xx;i.) :ra/t> 

• X^ U- »J ra-Jl. (:fe8fe^53>Jc^f UT 3 3 . 0^;PSg) 

• KUp^Uy h» (^BtJ«4^fc**UT3. 0t;i^5g) 
ij XXar;P=Wll4fett : M w/M n = 3 . 0 

Mw= 110 0 0 
^fffi= 10.5 

[0 0 6 5] c^nfiws] ^mm4iom^<o^%. ^tk *»?3*i«s^»«ttc5ifia<± 

BOfi«:l. 0ffifilE{C3SIEl'^^£m». II«I9Q4^ 50 [0 0 6 6] [|t<8^J 1 ] ^fig^J 1 <omfi£<D^ a$?K 
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(9) If SS¥1 1-04496$ 

ro b 6 73 Ctt«^J23 WftUBfiCO^'^. i^TK [0 0 6 8] [JtlS^J 3 ] ^ffiW 1 OfflfiKcD^ 

(A- 2) 3jtUXXT-;WJi 

-2, (4-h Kd:^>^7'xx;P) ::^n/5> 

5^;UxX7^;^«lI&^te^4 : Mw/Mn = 3. 1 
Mw= 12 0 0 0 

^-(36= 3 . 2 

(A- 3) ^^):xi7.T)Vmm 

• <v:7^;UB^ (±K^^i^lc?kttT2 1. 6^;i/X) 

• iJ^U:*'4^->X^U>- (2. 0) 

-2, 2-e>; (4-t Kn:*^i/:7ix;w -r/n/^v 
(^J3c^3^IX«LT2 0. 2^;p«> 

• zl?U:i'4^x7'Pfc:U>- (2, 3) 

-2. 2-if:;^ (4-t KP^s^^xxji') ^u;\> 

• X^U>yij3--^l. (±«J«^^fc^tUTl 7. 2=^}V%) 

• h U ;< U ry l>« LT 2 5. 1 =&;i'96) 
»J x:;^'xiK»l&ife11 : Mw/M n = l p 

Mw=3 5 00 0 
ftffi- 1 4 

[0 0 7 03 [Jt«^J53 ^iswi (TPfefiKo^-s. ;ii«u tHmcotefiScZSirif^fi^T* *%q^co«rsj5^e^nfc^^ 

(A-4) 4?UXX5r;l'»|& 

•iJ^U:t^>^7^ahrU>- (2, 3) 

-2, 2-h!X (4~t |<D4^i'7:iiX;i') :/a/x> 

3j? U XX7^;i/«fl&«jtt : M w/M n = 3 . 1 
Mw=9 500 

[007 11 Ctt»>096 3 tt&0>J4<om^(O3^. ISttTK fitidfi^l. OfifiB(::%lgb/!:;^J^ntd, 1^094 
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(10) 11-044968 

[0 0 7 2] ittMtmi-i mm0ii<om^(o^^. ttoi^j»tt-^5^h:h-*t*>i. 

(A- 5) 7t?gxx5^;miS 

•^U^f^^i'X^UV- (2, 0) 

-2. (4-t:Ka4^ix:7xr:;l/) :/n/t> 

C^ffifi£^lc«UT2 0. 2t;l'X) 
•7j^'j5***->>^nfcfi^>- (2. 3) 

-2. 2-tfX (4-tFn^3^7xilJW :/n/t> 
(±ffifi£5^JcMbr 9 9. 8^;P?g) 

j|^Ux:^^;l^^ll&i»14 : Mw/Mn^l 2 
Mw= 15 0 0 0 

Wim= 1 6 

10 0 7 33 [jtlfe^HS] llifi0OlOffi^(D'5^, ?J?>J l^«lOifl^».i:X*fr-C, 2*:«?gco«[ffij&^e^i-n&^^« 

xX7^;H»©«rTf3ofc<^{::^t^fc.«£WJil^iiSCa| 1 1 tt©#^at1£-^5^ h:^-Sr^>il. 
(A- 6) aJ«UXXxJH«il& 

. >t^iJ::r=^^X^U'>- (2, 0) 

-2. 2-fcfX (4-t HP^>'7xx;|.) yp/^> 

'^0:t^i^^U^U>~ (2. 3) 

-2. 2-ex (4-t:Ha^>'7xx;P) yD/^> 
(r^i^iJ-td^LTS 4. 0^:A%) 
• X^U>>yg3-JJ/ (^j«5)-IC?tLT3 4. 0^J\^%) 

7j?Ux;^7";i.«fi&«>f4:Mw/Mn = 2. 1 
Mw= 5 0 0 0 

to 0 7 43 ^\z. me»nfc##^fflttt-«^^^:^-«^, o • • • ^^iafltnA5)&*^<ft:t^. 

^— rphaser54 0j (r>n^yn—2\ZXn/t^. m^ti^^^>» 

mmtSiOHPy'i)\<A (XeroxttJD IZ^^m^^ [0 0 7 6} ^IC. gflffi:/U >^-«>^4fe^fC^^aBttt 

*<3£«*nfcOHP7^;Ui.€r3t^HBaift'C2 0 OlSKl T, Xy--riirtBft3 0 0 r pmtO^fefrTfSltJ^^fT 

. « e fe^r^ 3 rc^m:/ u- h h 

[0 0 7 5] ^#?»^4-fi£^h:^-:feJ:t/WI^:/ ft:<Jti:S« UyS:36«oT. jSS««^^Wttl OI^We^JiT 

jffi(c«i8yu, soootfcSirqi^^nfc-c^Eflftoiiift ucj^-r. 

^5^^;^RI*fifleSh rRD-9 1 4j [0 0 7 73 
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[02] mmm:timm<^^<r>^mmi^^^'rm^m'v 



1 Iffi^H^JU 
30 3 ^ffiBM4— ^dc^^^:^- 

4a \^^^-'fv-Y' iY^-immmM> 

4 b 

6 h:?— «H&n-:7 
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7 ^ 
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